Gorham disease is a so-called massive idiopathic osteolysis or vanishing bone disorder. Massive osteolysis remains an enigmatic condition that involves various skeletal locations and is caused by endothelial proliferation. The diagnosis is difficult and is established via the association of clinical, radiologic and histologic pictures. Treatment modalities yield variable results. We report a case of vanishing bone in the elbow joint and carpal bones following trauma. This 13-year-old boy complained of severe restricted motion and deformity of the right elbow. We managed the problem using arthroplasty with close-wedge osteotomy on the lateral condyle of the humerus.
Disappearing bone disease is a rare disorder characterized by spontaneous resorption of bones with mono-or polyostotic lesions. Since Jackson first described this disease in 1838, approximately 200 cases have been documented in the medical literature under various synonyms, including phantom bone, vanishing bone, disappearing bone, massive osteolysis, and Gorham-Stout syndrome [1] . The disease can occur in any bone and at any age, resulting in skeletal deformity with functional disability [1, 2] . Despite the fact that, in 1955, Gorham and Stout proposed the pathologic mechanism of massive osteolysis due to angiomatosis of blood and sometimes of lymphatic vessels, the exact etiology of disappearing bone disorder remains unclear [3] . According to radiologic and histologic findings, idiopathic osteolysis is a different entity from secondary osteolysis such as malignant, infectious, neuropathic disease. Massive osteolysis is still an enigmatic condition with regard to its clinical course, management, and prognosis. We present a case of vanishing bone of the elbow and bilateral carpus following trauma; treatment consisted of elbow arthroplasty to improve functional disability.
CASE PRESENTATION
A 13-year-old boy first presented in July 2002 with complaints of restricted motion of the right elbow and deformity of the right index finger. Three years earlier, he had suffered a painful disability of his right elbow and wrist following a fall onto his outstretched hands while running. Under the impression of a fracture-dislocation of the right elbow, he was treated by his physician using an immobilizing cast for 2 months.
Recently, progressively decreasing motion had been noted not only in his right elbow, but also in his right wrist. In addition, the right index finger had a radial deformity on the proximal interphalangeal joint. Other physical examina-tions, including skin appearance and ocular problems, were within normal ranges. Radiographic study demonstrated that the bilateral carpal bones were vanishing; the left second to fifth metacarpal bones presented a "sucked candy" appearance ( Figure 1A) , and the medial condylar of the right humerus had disappeared ( Figure 1B) . However, radiologic examination of the lateral condyle of the right humerus showed a picture of bony enlargement, which interfered with elbow flexion and extension. Laboratory investigations, including those for renal function, thyroid function, and infection, were within normal ranges. His parents stated that no members of his family had an illness resembling his. The birth and development history were non-contributory. Elbow flexion was locked by the enlarged humeral lateral condyle and the cartilage was damaged in both the radial head and capitulum.
He underwent close-wedge osteotomy on the lateral condyle of the right humerus ( Figure 2 ). Histopathologic examination of tissue obtained from the osteotomy area showed that bone tissue had been replaced by fibrous tissue containing many thin-walled vessels and small or large vascular spaces; focal bone necrosis was noted ( Figure 3 ). The clinical, radiographic, and histopathologic features supported a diagnosis of vanishing bone disease. Two months later, radiographic study revealed a healed osteotomy and no further bone absorption. Although postoperative convalescence was smooth, the patient performed a heavy stretching and exercise regimen, resulting in a right humeral supracondylar fracture 3 months after surgery. After 10 months' follow-up, there was a sound union of the humeral supracondylar fracture ( Figure 4 ). The patient's right elbow had a flexion arc of 60° compared with only 10°p reoperatively.
DISCUSSION
Massive osteolysis is a rare radiologic finding, and is different from idiopathic and secondary resorption of bone, which are associated with diseases such as infection, trauma, and neoplasm. [3, 5] . This disease is usually reported in the second or third decade of life, and is not predicated on gender or race [6] . The initial clinical complaint is substantial pain or soft-tissue swelling, which frequently follows trauma. Then, local progressive and spontaneous resorption of bone in multiple focal or unifocal areas results in functional disability and deformity or even Roentgenographic study with several imaging modalities is the most convenient and noninvasive diagnostic tool. Johnson and McClure demonstrated that this radiographic process of massive osteolysis has two stages [2] . The early intraosseous stage is characterized by "patchy" osteoporosis with multiple intramedullary and subcortical radiolucent foci. The later extraosseous stage demonstrates a combination of the onset of cortical erosion and local soft-tissue involvement followed by the "disappearance" of most of the remainder of the bone with the typical sucked candy stick picture. Many other imaging modalities, such as angiography, venography, and lymphangiography, have been used to reveal the pathologic vascular process inside the involved bone [2, 7] . In 1997, Spieth et al used a three-phase bone scan to demonstrate the role of osteoclasts in bone resorption in Gorham's disease [8] . Only computerized tomography-guided intraosseous angiography is an effective imaging modality for demonstrating pathologic fracture [5] . The potentially fatal complications include spine involvement and pleural effusion. Progressive osteolysis of the spine may lead to paraplegia, and recurrent pleural effusion may cause infection as well as cardiovascu- the angiomatous structures in the involved area [7] . The extent of disease and presence of a space-occupying mass are easily diagnosed using magnetic resonance imaging. However, it is hard to achieve a correct diagnosis with these imaging modalities.
Although the mechanism of massive osteolysis remains unclear, the presence of numerous thin-walled vessels lined by endothelial cells and the appearance of loose angiomatosis-like granulation tissue are routine pathologic findings. In 1955, Gorham and Stout reported that this progressive osteolysis was always associated with angiomatosis of blood vessels and sometimes of lymphatic vessels [3] . Thompson and Schurman suggest that unrestricted growth of granulation tissue exerts pressure, resulting in bone resorption [9] . Recently, Cannon maintained that active osteoclastic resorption was associated with vascular dilatation [10] . Other recent studies suggest that the hyperactive osteoclastic bone resorption is the result of osteolytic changes, and that anti-resorptive therapy, such as bisphosphonates or calcitonin, is a reasonable treatment for progressive osteolysis [1, 7, 10] . The regulation of osteoclasts in massive osteolysis is influenced by autocrine and paracrine factors to express the different osteolytic phases. Study of differential gene and proto-oncogene expression in osteoclasts has provided a clear explanation of the pathogenesis of massive osteolysis [1, 11] .
In 1983, Heffez et al suggested eight criteria for distinguishing Gorham disease from other diseases with bone destruction [12] : biopsy positive for angiomatous tissue; absence of cellular atypia; minimal or no osteoblastic response and no dystrophic calcification; evidence of local progressive osseous resorption; non-expansile, nonulcerative lesions; no visceral involvement; osteolytic radiographic pattern; and no hereditary, metabolic, neoplastic, immunologic, or infectious etiology. The clinical presentation in our patient did not indicate an infectious, neoplastic, endocrine, metabolic, or neuromuscular disease. Furthermore, the radiologic picture was characterized by a vanishing bone pattern. After the confirmation of histologic evidence, the presentation was entirely consistent with Gorham disease.
Various therapies have been tried, but successful results have been reported in only a few cases. Most medical treatments, such as hormones, vitamins, calcium salts, chemotherapy, and transfusion of placental blood, are unable to stop the disease process [1] . A review of the literature suggests that early radiation therapy with a dose of 30 to 40 Gy is an efficient method to stop disease progression [13, 14] . Despite this, the osteolytic process usually undergoes spontaneous arrest. The disease results in residual deformity or functional disability and, sometimes, mortality. Several surgical options have been provided to resolve these complications. Resection with endoprosthesis is effective, but resection with bone grafting often fails [6, 15, 16] .
In this patient, we excised a bony wedge of the lateral humeral condyle to obtain a histologic diagnosis, and then reconstructed a new elbow joint to recover the normal functional arc. After 10 months' follow-up, his right elbow had not achieved a functional demand arc of 100°, but he could flex more than half of the functional arc. The patient and his parents are satisfied with this clinical outcome. The rationale for consolidation of fracture and osteotomy may be in the timing, since the disease underwent spontaneous arrest. Even given the lack of long-term evidence to reveal the complete arrest of bony absorption, we still recommend that reconstruction of the deformity using wedge osteotomy be an alternative to amputation in Gorham disease.
